The majority of conditions that affect children under the age of 15 years (e.g., birth defects, diabetes, cancer) are sufficiently rare to warrant the case-control study approach. Furthermore, most pediatric studies require enrollment from multiple centers, registries, or hospitals to gain a sufficient sample size and thus can span large geographic areas. While selection of cases is usually straightforward, special care must be given to selection of controls to ensure that they represent the underlying population from which the cases arose. As Wacholder et al. (1) (2) (3) nicely described in a 1992 series of articles addressing control selection issues, an underlying cohort or study base can be primary or secondary. The primary base is the hallmark of a population-based casecontrol study in which all cases in a defined population are ascertained both geographically and temporally. When it is difficult to ascertain all cases in an area, a secondary base is chosen. In this instance, the base is defined as the cases, and the controls are identified as persons who would have become study cases had they developed the disease during the time period. For example, if one were to select all children diagnosed with cancer from a particular hospital, the proper control group would be those children who would have gone to that hospital had they developed cancer. The difficulty of defining this group will vary with the complexity of hospital referral patterns, which is especially true for childhood cancer because individual hospitals may have expertise related to specific diagnoses. In this commentary, we briefly examine the potential control group options for studies of childhood cancer etiology.
RANDOM DIGIT DIALING
In recent decades, random digit dialing (RDD) was the method of choice for many studies, both population based and hospital based (4-6). The Waksberg method (or some variation thereof) was typically used (7, 8) . In populationbased studies, it was reasonable to assume that controls in a defined geographic area who had telephones would have been ascertained as cases (with telephones) had they developed the disease. Most case-control studies of childhood cancer were conducted through institutions affiliated with the former Children's Cancer Group; these institutions were estimated to treat approximately 50 percent of all children diagnosed with cancer in the United States (9) . Since cancer treatment was centralized at a fairly small number of hospitals affiliated with the Children's Cancer Group within a given geographic area, the study design assumed that the identified controls would have been treated at one of the Children's Cancer Group hospitals had they developed the disease.
Several of the shortcomings associated with RDD (including lower response rates, possible selection for people who stay at home, noncoverage of people who do not have a telephone, and possible bias with respect to number of siblings) were considered acceptable given the centralized national sampling frame and a lower cost than required for other methods (10, 11) . Until the mid-1990s, RDD worked well: in one case-control study of childhood brain tumors conducted during 1987-1991, 89 percent of households were screened successfully, and, for 73 percent of those found eligible, the telephone interview was completed (12) . However, with the increasing use of cellular telephones, answering machines, and caller identification, along with the persistent annoyance of telemarketers, large-scale use of RDD is becoming inefficient and potentially subject to major selection bias. Although declining response rates with RDD were not confirmed in one recent report that evaluated rates in several published studies (13) , it has been our experience in conducting national case-control studies that RDD response rates are worse now than they were a decade ago. This observation, of course, does not preclude the fact that RDD may be the most appropriate method for certain situations or in select localized areas of the United States.
ALTERNATIVE CONTROL GROUPS
Given the limitations of using RDD nationally, other control groups, such as hospital controls, friend controls, neighborhood controls, school controls, and cousin controls, have been considered, but each group has limitations that affect feasibility and appropriateness (table 1) . Thus, we were very encouraged by the work of Ma et al. (14) in this issue of the Journal. In this study, the investigators compared the feasibility and representativeness of birth certificate and friend controls in a case-control study of childhood acute lymphoblastic leukemia in Northern and Central California. Birth certificate controls were obtained from the California Birth Registry, while friend controls were nominated by a family member of the acute lymphoblastic leukemia case. Using a number of selected variables, including parental age, number of livebirths, child's birth weight, pregnancy losses, and time since last birth, Ma et al. reported that birth certificate controls who participated in their study were quite similar to a random sample of "ideal" birth certificate controls selected without tracing. Furthermore, they found that the friend controls were significantly different from the ideal population controls, further emphasizing the potential for selection bias when this control group is used (15) . Although the results of this study are encouraging, some issues need to be considered further.
Representativeness
The investigators (14) acknowledge that they achieved an overall response rate of 49 percent, which is similar to that in many recent studies using RDD. The actual response may have been lower or higher because they assumed that the proportion of eligibles among those who initially refused to participate and persons unable to be located was the same as that among those they were able to contact and screen for eligibility. However, they reported that since several of the variables recorded on the birth certificates of the ideal controls and the participating controls were similar, the participating controls likely provided a representative sample. Although it is understandable that the investigators chose variables that are more accurately recorded on birth certificates, it will be of interest to see how comparable these groups are with respect to variables that are not as consistently recorded but are also of etiologic significance, including maternal cigarette smoking, alcohol consumption, and method of delivery, for example.
Feasibility in tracing
Some concern exists that use of birth certificates for casecontrol studies involving older children might be more difficult because of population movement. Ma et al. (14) provided reassuring data that the average number of searches required for older children was only marginally higher than that for younger children. However, given that childhood acute lymphoblastic leukemia affects children mostly under the age of 6 years, it will be of interest to see how well this control selection method works for a pediatric disease that affects primarily older children and adolescents.
Potential for expansion nationwide
Finally, this study (14) raises the possibility of using birth certificates for nationwide pediatric control selection. In particular, concerns about ineligibility due to out-of-state residency would be mitigated if nationwide birth certificates were available. As Ma et al. (14) report, at least one other case-control study (in New York State) used birth certificates and found similar response rates (16) . We are currently determining the feasibility, administrative and otherwise, of obtaining birth certificates from most (if not all) of the 50 
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